Herniation of the lumbar disc is a common cause of low back pain. Conservative management with physiotherapy, such as lumbar spine traction, is usually effective. Although a schwannoma of the lumbar spine is relatively uncommon, the clinical manifestations are similar to those of lumbar disc herniation, making the diagnosis difficult. This case report describes a 51-year-old male who had suffered from low back pain for 3 years and who was diagnosed with L2/L3 lumbar disc herniation. The low back pain was well-controlled by conservative treatment and the symptoms improved progressively. Two months prior to our evaluation, however, the symptoms worsened acutely, and were accompanied by the onset of symptoms of cauda equina syndrome. A small tumor at the site of the L2/L3 disc herniation, observed incidentally during magnetic resonance imaging, was responsible for the symptoms of spinal stenosis at the lumbar region. The patient underwent laminectomy, tumor resection, and discectomy with near-complete resolution of symptoms. In patients with lumbar disc herniation that improves with conservative treatment, the recurrence of symptoms should prompt a thorough review of the medical history, physical examination, and imaging studies to establish the diagnosis and prevent delay in treatment.
Lumbar disc herniation is a common cause of chronic, acute, or recurrent low back pain (LBP) [1] . The most commonly affected population is middleaged men (average age, 40 years) whose work requires physical strength. Most patients with lumbar disc herniation respond to conservative treatment [2] , but for those with persistent or progressive symptoms of spinal cord compression, surgical treatment should be considered. Large central herniations causing cauda equina syndrome require immediate surgical decompression [3] .
Schwannomas are slow-growing, benign, encapsulated tumors that originate from the Schwann cells in the myelin sheaths of nerve fibers. They are generally single tumors [4] and account for 20% of all intraspinal tumors that involve the lumbar spinal nerves [5] .
This case report describes a patient with an L2/L3 disc herniation whose LBP initially improved with conservative treatment, but later recurred with concurrent symptoms of cauda equina syndrome (i.e. voiding difficulties and lower extremity weakness). Further investigation by magnetic resonance imaging (MRI) with contrast incidentally revealed a small spinal tumor at the site of the disc herniation that was causing spinal stenosis at the lumbar region and exacerbating the pre-existing symptoms. Following surgical resection of the tumor and the herniated disc, the patient's symptoms improved substantially, and he was able to return to work.
CASE PRESENTATION
This 51-year-old patient is a married man of average physical stature. He was employed as a water company officer, which involved 8 hours of sedentary work each day. He had no major medical conditions or history of surgery. The patient had been experiencing LBP since May 2002, which led him to seek help from local medical clinics. His symptoms were occasionally alleviated with medication and physiotherapy. In February 2003, he visited an orthopedist at our hospital. Plain films of the lumbar spine revealed lumbar spondylosis, which did not improve with pharmacotherapy. The patient sought evaluation at another local hospital in July 2003 and underwent an MRI scan of the lumbar region, confirming the diagnosis of L2/L3 intervertebral disc (IVD) herniation. He then came to our orthopedic department in August 2003 to be evaluated for surgical management. As he showed improvement with medication and physiotherapy, it was suggested that conservative treatment should remain first-line and surgery should be considered only when the former was no longer effective.
In July 2004, the patient sought help for LBP and numbness of both lower limbs from our Department of Physical Medicine and Rehabilitation. Physical examination showed the muscles of the lower back to be rigid with areas of local tenderness. The result of the straight leg raising test was 90°bilaterally, the Patrick test was normal, and there was no reduction in deep tendon reflex. Muscle strength was normal bilaterally. The patient reported abnormal sensations in the left anterior thigh. On the basis of these findings, the patient was diagnosed with L2/3 IVD herniation with left L2 radiculopathy. This was managed by the application of heat packs to the lower back to facilitate circulation and relieve the muscle spasm, and traction of the lumbar spine to reduce the IVD herniation. Pain was alleviated by the use of vector interference treatment. The patient was also educated about exercises and posture that could improve the symptoms of pain. With conservative management, the patient's symptoms, including the intensity and frequency of pain, continued to improve, and the frequency of rehabilitation sessions were reduced from once daily to once every 4-5 days.
In June 2005, the patient's LBP worsened suddenly and he began to experience voiding difficulties. The strength of the lower limbs and deep tendon reflex were both normal on physical examination, as was the rectal exam. The only apparent abnormalities were abnormal sensations in the buttocks; the straight leg raising test was 60°/45°. Together, these findings led us to suspect cauda equina syndrome caused by herniation of the IVD. An MRI scan showed L2/L3 IVD herniation and narrowing of the bilateral intervertebral foramina. An incidental intradural structure, which became more distinct with use of gadolinium chelate injection, was noted and thought to be a schwannoma. The assumed schwannoma, which measured 0.8 × 0.9 × 0.7 cm in size, was causing significant stenosis of the spinal canal ( Figure 1 ). The patient was referred to a neurosurgeon for lumbar laminectomy, intraspinal tumor resection, and L2/L3 lumbar discectomy. The pathology report confirmed the tumor to be a schwannoma ( Figure 2 ). Over the ensuing 6-month postoperative period, the patient's symptoms improved significantly, with only a residual abnormal sensation on the skin of the left buttock.
DISCUSSION
IVD herniation (either central or unilateral) in the lumbosacral spine is a common source of LBP. The most common cause is distortion of the lumbar spine, which leads to degeneration of the longitudinal ligament and the fibrous annular rings. The pain is typically unilateral but can be bilateral. When there is impingement on neighboring nerve roots, the areas supplied by the affected nerves exhibit abnormal sensations and myalgia [1] .
The majority of patients with these problems improve with conservative treatment. The most common treatment is traction of the lumbar spine, which is used to reduce the nerve compression caused by the IVD. Traction of the lumbar spine increases the thickness of the IVD, tenses the anterior and posterior longitudinal ligaments, and loosens the facet joints to enlarge the foramen and allow for passage of the nerve. In order to avoid nerve impingement, the applied force of traction must be at least 25%, but not more than 50%, of the patient's body weight [6] . In a study using computed tomography (CT) to assess the impact of traction on IVD herniation, Onel et al [7] found that seven of 14 patients had reduced herniated disc substance following traction, which they attributed to negative pressure in the IVD created by traction. An increase in the tension of the posterior longitudinal ligament returns the IVD to its original position [7] .
Our patient was an office clerk who had engaged in sedentary work for a long time and was occasionally required to perform heavy lifting. He reported pain and tenderness at the site of the second lumbar spinous process when his back was bent. He also recalled discomfort in the back associated with leaning on a hard-surfaced chair back while sitting. An MRI scan was performed as a result of a numbing sensation in the left groin, the anterior thigh and knee. The MRI results showed an L2/L3 IVD herniation combined with left L2 radiculopathy. Conservative treatment using long-term traction treatment of the lumbar spine was the primary plan and would continue unless the symptoms persistently worsened with failure to relieve nerve compression. In the event of cauda equina syndrome, immediate surgical treatment would be scheduled [8] . Although the patient's symptoms continued to improve, they did not resolve completely due to a small schwannoma, which was growing slowly at the site of the herniation. Too high a traction load on the lumbar spine can potentially exacerbate disc herniation syndrome. As shown by Onel et al [7] , two of 14 patients showed greater amounts of herniating disc substance with increasing pain after traction. Excessively high traction loads can also induce cauda equina syndrome as shown by Dosoglu et al [9] , who reported the case of a 47-year-old patient who developed acute cauda equina syndrome after lumbar spine traction and in whom a piece of IVD material was found in the area between the L3/L4 vertebrae. Donaldson et al [10] also described a 49-year-old female patient with acute sciatica who developed cauda equina syndrome after receiving traction; a severe IVD herniation at the L5/S1 level was ultimately shown to be the cause.
The patient in this study was found to have an L2/L3 IVD herniation, identified by MRI 2 years prior to being seen in our office. After treatment with traction of the lumbar spine in June 2005, he developed voiding difficulties and weakness of the lower limbs, leading us to initially suspect cauda equina syndrome as a result of traction overload. However, MRI with contrast revealed that the cause of the cauda equine syndrome was a schwannoma at the site of herniation with consequent narrowing of the spinal canal. The possibility of tumor growth or increased herniation must be ruled out to prevent delayed diagnosis and treatment in cases where symptoms worsen after using lumbar spine traction as a treatment for IVD herniation.
The coexistence of a spinal tumor and IVD herniation is uncommon. Albert et al [11] reported the case of a 52-year-old male patient with L4/L5 IVD herniation together with a schwannoma in the L5 spinal nerve root. The L4/L5 disc herniation and a neighboring intradural lesion at the right L5 nerve root were initially found on myelography. CT confirmed the L4/L5 disc herniation and also identified an intradural lesion, which showed higher intensity with contrast enhancement, a finding consistent with previous myelography. Intraoperatively, a sequestrated disc prolapse was found to have significantly compressed the L5 nerve root. At the exit of the nerve root, a small spherical schwannoma, approximately 12 mm in diameter, was also found [11] . Although both the schwannoma and the herniated IVD appeared bright on T2-weighted MRI, only the schwannoma was highlighted by gadolinium; thus, the use of different contrast enhancement can be used to distinguish between the two [12] . When prior MRI images of our patient were thoroughly reviewed, we found that the schwannoma had been present 2 years earlier (Figure 3 ). The small schwannoma in the spinal canal was not initially noticed because contrast enhancement had not been used, thus the diagnosis was delayed.
LBP and cauda equina syndrome generally result from larger tumors that are impinging on multiple spinal root levels [13] . The detection of small and slow-growing schwannoma accompanied by lumbar IVD herniation requires the use of MRI with contrast enhancement. Preoperative detection of a schwannoma has a significant positive impact on the outcome of surgery and postoperative rehabilitation.
Spinal nerve compression due to tumors or IVD herniation cannot be easily distinguished clinically.
In patients undergoing conservative treatment for lumbar IVD herniation, if symptoms acutely worsen, the possibility of an intraspinal tumor must be considered. A thorough history must be obtained, and physical examination in conjunction with investigative measures such as MRI with contrast should be performed to ensure early diagnosis and institution of adequate treatment. 
